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Abstract (Basic) : WO 9924869 Al 

NOVELTY - A photomask comprises a substrate, a pattern for 
transfer, and a protective film for protecting the substrate. 

DETAILED DESCRIPTION - A photomask comprises a substrate, a pattern 
for transfer, and a protective film for protecting the substrate. 

INDEPENDENT CLAIMS are also included for: 

(i) a similar photomask for exposure devices installed with an 
irradiation source at wavelength of not more than 200 nm comprising a 
fluorine-doped quartz glass substrate and a pattern formed on it; 

(ii) another photomask as (i) but the quartz glass substrate having 
a structure-determined temperature of not more than 1200 K and hydroxyl 
(OH) concentration of not less than 1000 ppm; 

(iii) yet another photomask like (i) but with a substrate made from 
thin-plate quartz glass; 

(iv) an exposure device comprising an optics set-up equipped with 
illumination and photosensitive plate (s) for using the above photomask 
on a movable stage with a reinforcement containing a support to prevent 
deformation of the photomask and areas for the irradiation enabling an 
equivalent transmission as the photomask to pass; 

(v) an aberration correcting plate based on projection optics made 
from a fluorine-doped quartz glass for correction of the projection of 
image of a pattern on a defined surface obtained after irradiation; 

(vi) a similar exposure device containing an aberration correcting 
plate operated by the non-rotating symmetrical aberration correction. 



method; 

(vii) a photomask comprising a rock crystal as the substrate and 
the pattern; 

(viii) an exposure device using the rock crystal of the photomask 
to transfer and form a pattern; and 

(ix) a method producing micro devices by transferring and forming a 
circuit pattern by using the above photomask onto the photosensitive 
layer of the substrate after placing the circuit pattern with the mask 
on the protruding part of the protective film for irradiation. 

USE - The photomask together with the aberration correcting plate 
are used in the manufacture of micro devices e.g. semiconductor 
elements, photographic elements, liquid-crystal display elements and 
thin-film magnetic heads . ^ 

ADVANTAGE - Such photomask has high light transmission and good 
reprocessing productivity and is soft, without deterioration of 
exposure characteristics over a period of time, and therefore its is 
possible to transfer and form precise, high-quality fine patterns, with 
ability to impart durability and improved reliability to the exposure 
devices . 

DESCRIPTION OF DRAWING (S) - View from bottom of the reticule 
described in the above Example. 

pp; 56 DwgNo la/ 8 
Technology Focus: 

TECHNOLOGY FOCUS - ELECTRONICS - Preferred Photomasks: The 
substrate is particularly made f orm ^caJLcium fJjiorid e, and the 
irradiation is at wavelength of not "moTe than 190 nm. The protective 
film is made from chromium, chromium oxide, or s_il iggn ox ides, which 
can also be made of the material as the patterliT The protective film is 
especially provided for the pattern- forming surface of the substrate 
which is located at the terminal face of the substrate. When making the 
quartz glass, the silicon compound is hydrolyzed in flame to give glass 
micro particles which are accumulated to form a porous glass for 
heat-treatment in an atmosphere HQntarn irig f 1 ^ i grine as dopant and thus 
producing a transparent fluorine-doped porous glass which may have OH 
concentration not more than 100 ppm. The quartz glass may also be doped 
with hydrogen as well. A reinforcing material is tightly fixed onto the 
pattern-forming surface of the substrate. The substrate material is 
particularly a fluorine-doped quartz glass, quartz glass with OH 
concentration not less than 1000 ppm, calcium fluoride, rock crystal or 
magnesium fluoride. The pattern- forming surface is the orthogonal face 
on the optical axis of the rock crystal plate. An exposure device is 
provided for irradiation at wavelength of not more than 200 nm. Such 
rock crystal contains no foreign particles inside. Preferred Exposure 
Device: The used quartz glass has a structure-determined temperature of 
not less than 1200 K and OH concentration of not less than 1000 ppm. 
Optical axis of the projection optical system is practically parallel 
with that of the photomask. 

Preferred Micro device Production: During irradiation, the optical 
axis of the mask is made almost parallel to that of the projection. 
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[0 04 0] ?x;MOT± x ^x^JtvkTWH 
LTZ-f;l-h7,T-i;2 4Z±t?a««^$it. Z-f-/P 
hXf-y'2 4Zll J^ft^PLOfRMfc^fi^X 
YTB 2 ftjtfmi-& X YXr- S> 2 4 X YJb 

fcES$*U Zf-;Uh^r-^24ZatfXY^-r-> : 



2 4 XYfci O'f x»nXt—>'2 4 #ffij£$*lTV>l>. 
Z^-/UbX-f-> ; 24Zli s ^X/\Wi0^®?-^--h7 

^-^^saw-hv'ej y^frarisi^*p 

LOffifflt^fctfji*. XYXf-i''24XYIi>>X'N 
WOX^iSj'SO^S^aE. X*l6]Rlttr^r|Sj^Xr^ 
b'Vc/^f'P. Z^hX-f-v ! 2 4Z (»>x;\W) (7) 
2&7cW&tia. Rl/IaHKftJi|gS6W«lxx^ h 2 5rt 
oi"— $* T^ftfcJ -7 X y 7/u*M AfcftSJSfiTv^ 

■6. £^ftt8£3i^^®S2 7a>f><DiHPffif6{;^ 
-?Wt. IBI!l»3-x.yh2 5rt!OlB«i ; e-^ (U-7 
=6:-^) »i. XY^t-^24 XY<75?&iEi8£XtX# 

a^ia^fid. ^x^wcoige^iiii. ±#jtm*2 7 

autSBSHB^-y h 2 2 fcfl-Lr W-f-^;U^T-y2 
0 A*@*r*-£ ; fc TlflESflS . 
[004 1] ±SUffll^2 7(i. Uf-^Af- i^OA 

avxY^7 ; -^24XY<o-f-K'FfL<7)^iiffla. 
$5®a^. y h22a^2 5ti*?>. *lt. j&mm 

L<7)$m®.mz1tilX\'1-7)l'Rtf+XlTfa (Xit-X 
lift) tJSftVrt'^SESix&iOtlSI^LT. XY^f- 
-VI 4 X YZ-ftlXV+lnVRW? 
ffl$.£.nLX<7XJWifi-X1ifa (X\t+X.j]fa) izm 
m& - Vr {^(iV^-^^R.^f>'>X>'NW^<7)Si^ 

[ 0 0 4 2 ] . ±Sfl«fc 2 7 »±, >>xy \W±«#^ 

mixm^n^—yyximn-ri. ed*>. »>x 

t. S*3>-bD-730li3feS{lO»3t5-^-tl>fc 

x h<v&&X'mffi3tm#nt>iit> ymioiu 

[0043] C:c0Hifi^fiS«0Zf-/l'hAT-^2 
4 Z±<0?x;\*;urWH<DiS#ai3fc^ftajtSi 
•SggSffi^E-^ 3 2* t iSS$*X, mfte-f 3 2^« 
tKfi-^t^ayho-^SOfc^l&^iiT^S. gaW 
3 2 Ji. PLt«t SH^JScD^Hc 

^^^^(WgmzmiL. XY^f-y*2 4XYS 
SSU LT ^«0§3l£®SrS^)ie^ P LO&ft®$£?I-j 

\~<7tft&*%\mv%z>. zomtmBx-ii. 

iyT7U-?±y?9RVmm : f:-?3 2C0tflliim 



tarn*-* 3 2 oftfc o t , -e«s3t®wc£03ea 

[0044] znmmmxa. p t ^i/w—VK 
mizm^x^hm. >ur5M>t>'«m&t®6. 

BrT Wf+*ym 5*>W*>*U -^ifr-f-v yA 
3 5 rtO&flcfcUB*3 6 * 3ILTM*****ffftT 

«< Wifely fA^rx (He) #&fa$;h.s. m*fc 

«£!BJ) fl)t*t: tit 3 7 i^LTN'J^ijy^ft 
[ o o 4 5 J *co^) <?&tfx<?>mi±. ^rf*\ w< 

[004 6] 2. IttMtttOlllE 
SI 1 OOTfcttftV*** P L<o*£ffi#tt SrttlEt t fc 

tf£fc*^tt»flBW»IS«ira* WE* £8 2 ME 

■ (7«— *Xfit9) . ttHttA, fah-ya> 

X\i. mK*&PL<?>mmt:mizj;*)*>h\*i 

it*. 

[004 7] Hiictwvts Kiwmm* v+tk 

R ( U+fA*HA#2 0 B ) 0)®imM2 0 CRVm 
^aPL^fikiUf-^Mffl^yXxi^yb (ft± 
&<0UyXxk.X y> ) DRSHSf* *^Mfi5 
SitTV^. BP*>, ^J»£2 7*)*WI0>T\ 
SftttttMWRG: J: - j T W- * WWHW 6 W- 
7^*71^2 0 B Xtt£SBfc3>& P LflOftHtOP y 
Xx u> y h i k J: 0 . £&!SH3tf)ffijE£ 

[0 048] ii\ fLtfiwvyXxv.xyh<7)i$iMc 
■3V>TK»f 6* iHBiK^PLrttefcVvC. *±ti*> 
uyXxi^yMi3S$gfttfcia5g?*u SLtttcovy 
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Xxi^ y hOa<flw>uyXxp;< y h^i&g^ 
£PL*>8S*fcfcEl}£$;h.TV**, .rofStBg 
JBtftuT, SJ^t^^PL^ttAXiiiSffi^i^yx 

xu^b m<r>m%?m p Lo*Hawemo*« 

^^tTi5»it¥mPLc0M®**kSHgS^lTV^^ > . ^ 

uxyhsmAxwtfP&mhztvx'Zb. t 

fc» B»**3«»ttlfcfcte«*^*£kfcJ:^ 

•C, g±fi^pyXxw^yhS3tWAXtfiB^ffl(c 

y, ABBA. *jJS««»t*|jE-*-&-rfc* , T'S*Jtv 
I o o 4 9 ] £ t-e. m±&oi>yxxis* > h^isM 

(WCS^3E^PL«Si^f¥ ( Uf-^j&^XM 
y h A X (zSrittrTHfctt t T«W U fe«*tts 

tommtzHLx-ifnmmtfti&zL. 

aBMBiftk dflW^SAUIttl. 

{io^yxxi/^y b^M^ti ->x^iF.r# & i k c 

[0050] U-f^^RcOiBSlUov^Tl^-r 
6. MB«J:3fc:. Uf-^;^^r2 0BOJSHWl®K 
oms^ (PHxtf, trxy»?) 20comiicj:9 
p l k w-^r k «iaiiii*sats - k 

i^T. V^^^RA^ffiAXt^fTiC^iil 
Ufc*^. S»m(c{i0ilH*^S (**v*Offl) r ^ 

ykWixSJRHS-^^Sik^T'^ 
*. m%&%PLcr)miM±.&.coi>yXJ:l>* 

■7-2 0 Ck UTli, tttyiHM>«k K»?*(>BSX 

[0051] ±ieoi o fc. V+9frKt>t 
¥JkP LofLL^cov- yxxw^ y h Srffia-fS c fc c 
J:0s JJ»Hi»*PLi^jawa*A*^»4«at«ift: 

*ie-c^4. ztvuzmtzzkizx^xtm 
m,mmmL^ ( jfb^> 7* ► t lt 7 < 

-hVW^^il. >>XAW<^H<7>7*-#*ffig#?& 

<c^*^^P L^ftfficO J F%W^7 *-*x<4Sk 
[ 0 0 5 2 ] <rts % J£»fil^^$-ffljE-r«.^0^ 1 

miWfcsaPLk^^RkflfflwzOTfcwsa* 



(8) 
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\ztA,zmmx'i>iw. w-^^r-s^oAOHitt 

[0053) CftfcWW 1 IfjEMIHi. SSSti 9*4 

BWW*. ±MflP*2 7Ktt. *&E-ty*. aUfrfef 

?B»S^2 0C#^#«]E#S<0«iE*i& { *ft^fl, * 
*2 0 C&tW^&PL^ftifitol^XxU^ y 

[ o o 5 4 1 smx&ikp ^mmmmzmi. 

Ttt, ^(f^x/\*T-y24±f0jHWA*-*3 2 
«3aMW>Wfcff 5. iM«3R2 7fcli, TOWHHet 

t o o 5 5 1 mz . §5 2 ffiiisra^raijywi&ftfcou 

TBL <8WW& . ff 2WEtlMiiMifiOJ: 5 fc±fc# 

[0056] Elt^tJ:-5t, Uf-?*Rk&»ifc?s 

ft&MiEtl (lR£ttiE«) 3 8*»XYflBteWfcBi 
3itTH4. MEC3 8U. *fWllcJ: 9«Wlftfc. 

it* Jt 3 fc-fi £ k 0*C* 2> . 8li. SB** 

IPL otStefeMNMrXftS-e* £ k fc J: 9 . & 1 « 



iErftCktBWfc't*. *fc. £0ttjEK38tt. c 

BMctttJirr&t. irt$. ffli«3 8^«^t:ov> 

[0057] £^2»IHMIW>»fcfcoVvCia 
2fc«BLTiWW4. PLOT-r^h-^ 
a yfirA hft3Kft-5 nU3IW-b y**J8v*4*ifeTH- 

L, ffiEL^fi&VAr^h-xgyjmg-fS. 02 

^SSr-f x h-*/*~yi\'l-9>\'RlX'W-v<r) 
■tfh.fcLT*LTV*i. *x>\w_tro«IWW> 

■m&izm%itztmm2 (a) &K3*m>6. 

[0058] ;<O02 ( a ) fcfcwt . ^»t^t^5 

tat<0*ft»tf*t $S"*-f. £0112 (a) {C^-TJ: 

-^OcOf&^P ( 1 . 1 ) , P ( 1. 2) . P (2, 
1 ) , P ( 2 . 2 ) tt. *h-?tl£J:*6>jSQ ( 1 . 

i) . &TH<r>m (1.2). trJJSro^Q (2, 

1 ) . &tf*T**5.*Q (2.2) iT-tflTV^. C 
^tT».->5. tfc, ffi(0ftSf[«JS^P (1. 5) . P 

(5, i ) , p (5. 5) fc*ft-eftarF*«jftQ 

( 1 , 5 ) » fct^^iQ ( 5 . 1 ) . RVTHOjUQ 
(5,5) *TfhTHJ. Wfc. «MiMSt^(»ffi 

[0059] iti^^mtt^v^yrA^ftMOBS; 

*»-fc1BE«i3 8S«fflt'C1liE-r*. H2 (b) (d. 

U icOS2 (b) iz*-t£otc. ffiEW.380)Jtm5 
3 8 A\ils+?)\sRlzim¥¥i%imizimZtLX u 
6. T&E3 8BUU Wffli£A&*1te#. V 

MiEfi3 8<0Bfffi^ttJi. H2 (a) <0®S18?-3 9O 
4*AOtS7jftP (3.1) -t8 : F.-SP (3,5) t:tt& 
iSB4 OiKO^^T-'^ x h-i/ = y*«E-*-4«^ 
£0f«^LTV^. «£^>T. fi^jfiP (3. 1 ) Sril* 
132 (b) <0±jfc*3lL (3, 1 ) tt. 18t/5P (3. 
1 ) TWSi^iaj^-ffiSiT^iH-Wrifll. ED*>*T* 
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fa\,zMft>tl&. mmiiZ. WF&P (3, 2) 

P (3. 5) &*1\?tim§itZ>$miL (3. 2)- 

L ( 3 . 5 ) t>f87-.£P (3.2) -*§?.6P ( 3 , 

Mji>tii. *ix. mm. 3 &<?>±&<rffim±m 2 

[0060] 3 £*§IE;fc3 8 MWCIll 

L*>U A*0^<^O-f^*S-«iE«38T« 
iELivt-t&i:. lftiE«i3 8^/S[?* { ^giffc<J: , 5^ 

[006 1 j Ken. *mnwacEmt. mim 
m.3 8 izwzz ixi z t \i%< * ffi^Ks ( mn 
*mmx£. tmm. ai^a^jRH) ^Mi-rat 

<*uwe**PL4>iiA» mmizWEizti-f 

Sl^it^PLk^iafcHl^fiSiOfttiSt^. BD*>. 
«E««i:-*-*JR«£J5fC. l^^RkSMSMRW 

J: \\ #«fflfcJ:**E»>»RfcffiBT* 

X{i«ffi)RISSrfflIE1-^^^l±*i»^^P L b® 
mmwiWMzKMHtll. A*. 

mzmvmmt*h?himixi&&mMz 
mttzxiizimixtz^. shizm^niE^b 

L'C. Uv^RfcO^^PLkWiaKKSSft* 

1 1 1 -?«o*¥*«»»"rftfe«jftL v £S 

IUfUh-y 3 V. ttKEIE*l«!&#*1f]E-r 
[00 6 2] 3. Uf-?*RAWK»II0K3 8O»B 

zffmtmmza»ifKMn±F t ^*is-?u—f$m 

(&H 1 5 7 nm ) X'&lfiHb, U*9)UR&TffflE1R 
3 8fcL JSTFtS-rJ: ?&7 -rlW K-rS*lfc**B 
.XXteOHgjgJgA* 1 0 0 0 v P mU±<?y£fS£6 

[0063] (1 ) 7»*K-r53l;8r?X*J8\vaH 



41*. 7v^l*-r3ii^j*ra&y5;iOWfc«fc 
teoHT. B3«)»&ISH*#HLTBMH-&. 4 

*\ s i c j 4 <oJ: 3 £7-4 mt&foZmk&xmx 
m^mtVbXif^xW^f (wvMWx-M 

* (si) . ifojr^xaMi^tfitas-tfrinnr 

#9* <l-vb»>&.x-m0 £B&t& ( S 2 ) . 'A* 

f, ^^SVAD (Vapor PhaseAxia 
I Deposi ti on)S. WiOVD (Ou 
tside Vapor Deposition) S> 

[0 064] *WC. WB«lJ|;8f?A*7 ***** 

£1»t (S3) . d07-yS**l?ffl^kLr<i. Si 
F«aJ:?&7yXMHNK>#>l*0. l~100gfi 

x**r*'paifcer^iiww»ff*u\ £07 

<y*H-r«H4»»£E*tt,-'0. 1-1 0 a tm» }&g 
tt1 0 00~17 0 0iC#Wl*flJMU*. US«K 
Hft?tt3fc#*4>7 >v K -7' SilK < V ^fflfafc* * 

frhXkh. 

[ 0 0 6 5 ] b3K7 >y « K-rSflfcWUW 

(S4) . ZOMmm, HeOi?^ 

TLfftf ?X 1 7 y •MSfflSW'TjWHM- 4 fc *W 

4. i»7-yJ(MMI»B«kLttt. Si F 4 OJ:-)^ 

7 -» swk^iiw)^ to. i~ioo oaxirtrt 

a*<0fE^j{i, 0. 1-1 Oatmj^ffiL^. =ir*5. 

^, MI27 -y^'-rmxn ( S3 ) t , C^SBM 
WIXS ( S 4 ) k t *-*!>XHTtf oZtL "JfilT* 
a. 

1 0 0 6 6 ] * VX . ^7 -y §R H-7*8*lft*ljCB* 

^X7ymRV*mb>Y-7znK&i&mtf7xm 

* (S5> . £«*«^**#H«i:LTIi. *3b!f 

o . i ~ i o o&rctfrt*??£tt#.xsn$tt c 

»4U\ ifc. i«**l«-rJffl|i|i«BE*». o. 
1 -1 0 a t m««2 LV^. JtE««B«-rtt. 3E^fi 

4Jt. iMtfcmv-Ttm (S5 ) oiawafiti, *fs 

U<«500*CJJIT. J:OS4L<l±0~5 0 0'C» ^ 
fc»4 L<»4300-50 0*CT»i. 
[00 67] £»tti#8tfc*jvvcii. 4-rS9ie^7LK 
(V>i3t9>|,X-h«c) tC7'/**>'-7*tait 

tcto, *JL«ier?x*^%ft«ji (»•&) t77* 



(10) 



iSBm 1-3054 19 



m5tf>r®mX2.%m%.lZZc . 16 3r, mt®JR^ 
S^Si-Si*££#£jSL£<$r6. COSKt^ra 
tCtfllf, ,I£fcFjWS=fcrs;:fcfcJ:IK Si -Si 

zM>m®w®<vkjiU)wmztih. i*. s i - f 

S i - H&-£^S i — C J gr£i OM^X*/!^ 
. ^-®<0^x*;l^-£gttT 
-?-Ofi|jS^«-o- k S . Kfts . *^BBk:i & 7 * 
h * . «X 1 7 0 n mSSWT^.TOe5&^f 

frteTStf^k^iLo. OHS<0«£*ffi;TS-£ 
SitfcloT, E^7X<0«IU5 5nmA><s>17 
o n m wa^ettt-*»i* & n±S-tt* - k * 5 ? 
fcfcfcJbTft*. J858*r6lJbOfcJ6fc:. S3E^9^+<0 
OHSWjgJgli 1 0 0 p p mHTKIP £ hZ ttfSt I 

t.Ml55n m*»*> 1 7 0 n mg^cD^^-fl. 

T', 1 Ppm8TfciTKOH»fflLfc#dli. S76 

ttO^itfia. WiJfWieS i - S i tte&Ktf&Rtb 
*Tfi£ttA**>l>A<, *»Ht*JV»Ttt. 536iT?A+t. 
7yig£K-7"l.Tfc 1 ?, £<97y^«9f£ffl£J;9,r<7) 

100 68] <Jcfc. ±E£7L*Xr5 xfcjHHk LfcflL 
*S|«r^»H«*v if* L< tt 5 0 0t:l>JlT<9iBK$T- 

£>2 5 0 OK (222 7*C) 4T<^fi«««6T^(ST* 

E' *>?-(c£'5&V>Si-H*fr&£fM>C:k$r< s 
4fe. S i -F«*fe»M*-**£k*<» 

WiMWttl^*#4£k «rfc. 5 00 

- m^±^thtzit>mmmmmTix it ?® 

TTlfzlib. ^{C»4L<{i3 00-5 00-CTJ)S. 
(00 6 9] roiot: tries ^ut-S-Jfc^tf^x 

«K>7 yfgifUKJi. 1 0 0 P P mJSLbMf* L< . X*) 
i?4L<lil 0 0-3 0 0 0 Oppm. L<»± 
5 0 0-3 00 0 OpprntSS. ££. d^^SH 
^?X4«<0*** ; Fi!DK*i» 1 x 1 0"mo lecul 
e »/«> &±m* l< . Wcff* Km X 1 0 
> 7 ~1 X 1 0'°mo I e c u 1 e s/cm 4 TttS. 



[0 070] JafeU^B&frifeCimTfcL 7-/ 
Lk#ST-I*5r < . 7 K-7" L££fi£B 

■ami. ±atfe7v*aif*»*H-rLfe^i»B3E 

#?xaKfi«3i&&*S£' K-r-TSlg (03^S 

8»llimt*-&£kfrrft. 
[0071] *£H0WBte*s(t* Wf-^/l-R&T/JflElR 
3 8li. ±»Lfc*ftte J: »}|81&tub7 v*#F-7* 

#K-7-**i£**ra«r?;*Mt. 

ilk «r 9 . «MW««*^ar< frS k k t> fc. 

[00 72] *ot. Z9>Xltzl,TW&*M:ls+? 
;URSVffliE«3 8<i. &&#1 5 7nmWF, 
71-ftBCEI: LT«IB+*^k:tiJI»8fl*tt* 

0. ^-yo«S»*t«B80fBRtt*«Jlv^kk«» 

isv^T. Sv^^H3SfSClk* { T§-J». 
[0073] *Jt> 7-y*fcHBiT***t>K-rf* 
; k t Jt 0 , 7 •y3gaV*3g# : FO-f WW»lfi 

«tM 6 mmmSO 1 5 0 mmfttfHRW-Cfc 

±ieVAD» ( OVD8;, 

Um hZki>T$Z. ZtoruxfBBlKCU&kU $ 
tfc; ±.iim®m&£5 0 or.OTT^*^1?H§v«i 

k*«T^i>. co**Kia^oiaa{i. *^k^s:^tc 

i£S^<WSIi<7>£j££flWH-f &/i«>{=. 5 0 0*C 
BTTfc&£fcjWSiU». £fi5*«t:i:y. 15 0ra 

wf7 x& hmttth z t k 0 , i warn 
h"7*?*ttfrr*£fc*«rircA*. t*>^. nxs 
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[0 0 7 4 J (2) OHagft&Fl OOOppmJjLbO 

.:<0«-&05l>'*-?iPR3Kfl|jE«3 8^SBS^fflVif,it 
*£f£mtf5XkL fl&I&£iSJ£#l 2 0 0KOT 
T\ froOHSm^tfl OOOppmjyj:, #iL<Ji 
1 000-1 3 00ppmtLiZ&f®53i#7ATt> 
6. 

[0075] .IcTUptOHgSiRJgfc 1 OOOppmiy 
±fc L**-;>fl}jiifctiSS£ 1 2 0 0 KfelT^S w fc 
T\ ^2()()nmS^TO*^h»K3tWL^ 

J WCE* 3 8 £ k IZ J •) . 233$*^ < *>o 

IMWMIttfcftMfcU'f ^^R^«E« 3 8 *** £ i 

10 0 7 6] v+t^K^ffiEm stzmzmtub 
ice. 3e»ttfcii, 3e*»»fcA» 

6. *^S!tfC«^-C3t«afcWe£6k. -fox*;!,* 
v i . ^-<7)SSSJj§St*7Jt3tJ: 9 £V ^oxfumut b I 
[00 77] ±fc, HRttfc, »K+fcA#Ufc*X* 

gnat*. jtwiwciftjiemttwjMjWTOMW) 

-f ( ttft 1 5 7 n m ) « J: ? *ft££fttttt?tt. *lk 
[ 0 0 7 8 ] £ Z X\ «aKSttO/t5 Sffl 
«fc&v*fflj§£ft-?:53S#7.XK 1 0 0 0 p p mfclhcO 



[oo79] mmtm&m^wttfyAiimmmz 

\±f%&X'S>hb%z.h1\h. W*>. «3Kr?^*-yh 
7-7*05= S i -O-S i =a-^li^7^T?)S* ! 

Sitv ^W&E" -fey^-^NBOHCi:4fOXRSSS6 

yti&ajgtfmvEmyzizti^xit. iwbaAjm 
[oo80] jjafflrt^oH***rr*« 

[0 08 1 ] ffcoT. OHS««36«10 00ppmJ3LL 

■wo«»8oaBaa» 1 2 0 0 k ot t LK&jm&tf 
yxtzti^xit. *tibff>mm&iiz±->x . 
wzmhmLw&mmm<*hz.ttfx% 

0 0ppmtI±T'fc4Cfc*^iLV^ ^-y^SIK^S 
0 0 p p mfeLhT'fc 5 k , |H]-cOT--^f( : TTl«3S 

[0082] 4fc, 5«ff9X«)W«MWtitWfc8* 

^.WatLT. ^Si-Sis, =S i -O-O-S i 

[0083] tcti. Z<r>^my^(zH^Xli. 
JS*<5 0ppmJJlTT*)l.ia t<> lOppm 

errc** - 1 ««wztiFi uv%. m««S5(p* 5 0 p p m 

53?^7^^0HSiRK5rl OOOpp 
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5 fete. isH&Wttmii (Ms. Ca, ti , C 
r, Fe, Ni. Cu, Zn, Co, Mn, Na, K) 
tt^-Hl**l5 0ppb£lT. £<J*F&L<tt2 0p 

flBit=5r'}. 5fete&iB*«ftteJ:*Jg*r$M:. 

[0 0841 %2%tS7gfia 

JJ1T. *^OIg2||lKE^©teoV\TSH&#ggLTitt 
WtZ. ^#2 mffilB/OStK&l&ant , ±3*U: 

[0085] 04{i^f&2§Qfc^^l'-f ^R-RV 
P-f 2 0 Bt9l*{££:S-r@T'i> *3 . ( a ) »i 

iESia. (b)fim?fc*. H4C*SlrYC. 7*h 

frt>%i>tf7Xmfc4 1RV : im<om (C aF 2 ) 
fe^5tt^S« {ffifiStt) 4 2£f!M.TtiWc3*lS. 

^5x4^4 i±te»i, «w-**-'t*-:'»[*w-* 

cOJ9$tLTIi. ^Xlf0. 5-1. OmmSSTft 
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